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l^su Ht ai^a«^t| 
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mf^ mmmw hm t& M&m iipsn i^m ^ 
PMi^sm. far ms^i>^m l^mmm^' m^ 
i^Nllsli. 
f l ^ ^ > 
la@lw 
ii 
iiii^yii ms wA^0mp mi wm ^tm^kh W^^m: mm « l ^ 
iMisp ^mpm mm m iiif <mmM^ ms^im^^mi $m ttia 
i3ipi»rtoia@M m§ omii&^i ^miinii itiollift^  w^wm^i^t. 
i^llf i^* wi^ #ioi» tilt: m^^m ^m Ml nw^i^^ 
JMB3K 
imBi£»>ix* cStaiijaa m^mm 0t 
• • « 
jy^itstj^imo m^ alsfii Urn €s^m^i%@®« fm% i>f t u l e 
of f ^ i ^ csoiiipI^ Qe iiiosmtaia ms^§<m* M t im pi£@0eiit 
i ^ i ^ 60^3 4ata «m tlio midr^n @^ 3^^ %@» %iidA ma^ lm 
m& «0i«3^nia« o»og«^# CJiasea©, ll>«.o)* Ooimai^  
iWMI ana Ray U9f2> nfioAon ^^ "s^ © graatfe:^ a 1!®e-. 
t^ aeijtoirsam m^ of the filiaal^ Rais, «»»a mm w^me^ 
is^mm tifimet plctiies (o^^# c^ ia», i§j^)« 
mii»€dataa Im^s&^^SQ, tira^^ta and |pfi@um£c!;o4ytie 
jphJQ^ }^ immo^rt ii&4# ll)« ttisn© sm la ta to pe^t 
<s«iQ§®4l« firmiitim «aia i r^^os^ t tft© loot ptimQ of 
owplistiel^ mpiMliiB^ ifjst^Rlal ints«ia©i fe^» teaj^ 
£mm f jpinita i» ^uait© t^t©jdt©# isivsiff out. ifi^ miis 
l5a^ © horn pife f®i?iiiMP^  to isji^ aJUit ttie €urif In a£ tlwi 
1^ Psarfchasstj?^ !^  (IMSJ and niagraatic bf Shaam H^Tfh 
hsm oemfii^ *© <5affcain Ise^ 3^ 0?©? @»g. Hi parts 
ticRTC! aet b ^ etei^l^ in <3©ta»iif t*i^0 iaei^dte th© 
t.1m ^agttai hmm una tho Hanfe rmmlt* t ^ fjjrasiitcas 
mM mdWm» miimm* BQ»it^« !?.I^ ^Q!I# @ «^ ^Sl 
imi b?ilS#?Qd to li»?© idm Qwm «©gliemal st«llia# 
®s^ utB© «ot aoppaisate I s©^^ a# «s^c3ier feeSJldirM* 1M% 
til® ami^ii gfsiiitSi t-Msai fo^s tf^ milij^et 
noet ic of tii0 salldialP0 in t ^ s ^ mnJaJi mmn^Q 
]10I4I» ^ a^ ti3« h^i& 0j?aiii«ii t ^ tmt bom $twli©a 
to ^ ^ i i m^ i t s p^^xoliogf« 'iisN^ ^ f ^rifla i»i^ a{i>* 
l^ yeessneant iir© not cleaarly Jsmjmt '^^ pjK^ Easmi© 
mwUm^ ^^eipSieifiiig the vsa'isiti© iistfss^iro i^mm&B 
0£ tli@ im^m gjc@ait(9 ima ^ictir r^^tik^ncMp t^-^ 
the smo- ii^^ agpEosdrjatel^ io 3«is» t^ *^© 
mm 0t SiAn^sTf ill safsanmiiiJ ^©trlist, tm i^ © «ri« 
->C.Je : :cfr; r. I COOrr.. 
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J = JAMMU 
• S = SftIN,, >AS . B » 8ARAMULLA 




Ei;VV] QUARTZ DIORITE 
l^jitk^ GRANODiORlTE 
E5S3 SCHISTS 
^ ^ PHYLLtTES 
Fig. i: GEOLOGICAL MAP OF THE DUDRAN AREA 
sM.^ M£fm Sflmigar upto Bmif^, ^ lea* i® l ^ IJWI** 
to BeyEm# 10 tsm* imxn Bmlfmt* fmm nmms tho 
ihs a£^a iB^^ss pcirt 4»f th® <ilio i^£:t Qjpaiii^® 
^ s ^ p i * S^hss iwK|je!g«i ana nap & isiiiir^i ifeliis mm- i^m 
Mxm^Jijmt m^ their ia0«i*«?t9C*i»iJte© i o €»i%j9®3tlM 
i?r WIG I S ^ « I « I 1 ©inp© ©f th© ai^^# l l i ^ ^ llalao 
f lonins X^i^l^jf i t i a I^ NS dl£^etle!ii» arid I t ^ t£%m<2 l a 
« i^sfei,"!sllM % tit© l ^ j a l ®ia i1» @i3te®iiia*|' thti«sta« 
£oi^ 3s^ mi& 4tli ^ ^ i ^ ai^tei^© isliaii;i&l&# Jye^all^ 
l i l ^ niQ!imi:^ ssli!i3 end si^m msm$m ^ ^^ ^ ^ ^^^Mmit 
i 
B&^m% ©f t t i^ saHiiaia© l i t tli© ^ t i^ftjai ii«^® 
ar^ j;® ^^» i« i®s^ i l l festtJi^ri tafe* 3#4* •* 34%» 
iMa? ms w^mMn Mmm ^ i s^ t^ to Hi® »alJ»# 
ultd^ mmxm m> % ^ 3 0 t l i t o h^ i n l^^io 0$ i r a i ^ l ^ 
t^m»tte®a%ot It has a c^ois^seltot ^ l ^ J^msM^ ^lish 
tega# "^mm s l ^ p ^ U e at® m&^ %m ©t t l i ^ ^ jEwtss* 
^^@ar«i fl5i» aJL i^ saciB «t fete piMm nad slsfos #f 
•if.mtxmiJi U S 
Hi© ^JlMiala fiteWtete Urn i # i i ^ ^m f » i i l l ^ 
fe^it^»fid tan^l i^ ^ 6 i ^ ixmi amU, o ^ e l ^ ts@ 1^ £§@ 
ap3 «^g® ifeg^t m^MM, ^ ¥MMm>i.m- Cll^Hlt l i t 
a t e f i ^8 l # # iH# »3c»g«ii9liig %is© i§»^» s& 0l4«r 
j ^ ^ i l t in ^A^m* M was* Iwsww^Tt l.o$t to i^ i i i i i 
^^^m tarn m ^ p a m t t apelc fiasmfcisai #^ ^^^^atesim 
m^^$ liisdiQ* i t t l l * end gmm & ^m^^sMmA a^^^nit 
#f ti#«* K®sl!^t*t Itia^a* 3.9MI* l l ie #ii©ii^elffla met 
s 
timUM iimUg im^} im& ssspirfeaa -mm pmmmm mi 
i^£iil.« til BarasaiXo dio^ £if@t« 
Buts^ajr ai^a «»a hm clmMBim Urn M&^& lat^ ^m 
has «4iDo afctellstt^a ^i«4r soti^5# %c» m^ mom^ g»a-» 
n4t^» i ^ ^ c 3MI.-& and %to£i« n@w fflif&^BCki?i^ti:is@^ to 
<|ttisr^-«^itadL«;0''*«©if4dlt€i««©<^ at© ^t^^ooi sfe s 
and mtpls^ir sta&0 jpdl£^ @etaE%mt0 o>f om^iMSi^ im& t^nixm 
mm Wm €^l?igieQ|. mm^ o f l»aia tt^0 ham ^gtngroa 
tiruaii-ig ^ ^ lis«ro I x j ^ © islbjc^:*, ©f «30>ti^ M!9c*^ m^s 
Aopiei^  ©f ^im tmm Gietosi afsst It© ims^^im mm 
.1^ 
m^ ^0 iiti^^ .III «ii0 'mm&tm- iraii^if, .^tfe; 'the 
,tete l^e salltiiAaQ v$Mi tit© *iy.tes^ laKl -diajyt |I^R^ 
CPas®!i«ft^  IIIS0|.# far r ier pssstntoi *©• a «i©i© f ^ o f a l . 
salljtopl^i via*: mm UxMtB gjiswlta ^f^ ^Om l»im« 
mi0t ^ism a pEMTt @£ Um om^i^ m^jm £m^<iat im& 
Mtalaip Imt also thQ RM^ :!^ a«»)§3r i^ c^ iaiyal^  C^ iSitieH> 
ti^ra ibn ba ®f saijoti^ ©g© 0^Mlte^ it34|* mo s^^ waCifSoh 
tKi^ 3^ nsr# Ixslicsr^^ th«i to b© i:»f «^ ^^ p«©^ ia^ fc<3iy ^ ^ l » * 
iiif @£):»jis ixQB BoA on %ltci baaia &£ t^i^^f cscmt^ 'esti mt@«» 
m^^ki ^ f ae t s artel Mthol^ical ctiaratsfsom^ toe 
«|ii©te@a them i*4tti the CtKur g«ji^te8 Clate Kcileozoie 
aga) iR^ ajT SJteil^ tf t^ml^ ara liit!:;£%iaitig the JUto^t 
i^r^tfesfc HHaalttya to bo lato tactoaic* ^?^«seea 
firing tiKi Hast pimsct e£ n^e^^ninii oii^oi^ i^iloi^li^ 
mo f^Ja l ^oteaute mitl«irst# i#af p;>ot!*MEmiim to 
tlm^f £fis»n 1^ 10 nbmre atscu^^ii^* 1% i s # ^ € ^ t 
tliat notltif^ <3^iiiit@ c^ m ^ aaM r^as^OJ^g t ^ ^@ 
ht tfif® peesOTt ©tat© of cttr }sncsfefl@a5e# a l i i^ sei* tsan 
bo siiuaKiis^# i s tdiQfc th© Sall^halas j?es^a Jto Sf a f isam 
^© l»3e»!feciim to tli0 C£iirtos^ im» psK^iblr ^mmqcm m^ 
nm imtmOim granites &m c i^ficwisl:? mam ^pmm^» 
wjiii'«ni<lrninimi«niiii«i(i mm m»m 
t^^' 0m£ @4tii% mMA iimBYt ^AMm%^ "^tm sm a 
tJteiiaaiip ^m tli0 ©D a^ BlMtm IMS ^@ mm km^ « ^ 
tHe J:*^«II ip?a»i4te lisr# tean ^^St ^1^# at »©fer 
1» i^lll. tlie sap jto la^wie^^ $M ^«iia ^ ter^ t i* %m& 
13 
MiMmiilPJ'iilTlliial.iCli[|irjt)i|iniii>ihiiiiwiii[iiiiiiii;liiiipii««ii>iigiiil>iiWiii»i iniiii»iwn|[iW"«iifn«ITO«»[iifW<»imiiM#ttiTi|ii^iiiiipiitiiiiJriiriiiMiiiiiiiiiiiiiii>iii|ii 
wmi h^^mm %&im^ salteiiat m^ pm^^^tMtml^ 
MM' mm$&i mm® itioMM* t9Mh 
WSMM %mM $A i^tm aisia has jjwoislod ttiat tli® 
laeiJlt^ ©sate i© soesi t@ itwei^a^ a@ ©ae a^aettss^® 
iD^,si3i&£|^^a slKM§ a ld%sra;i t r a ^ t i n n ten <^«irtsg» 
f f a ^ 0£ insi^ ame^ i^ l^ildm f£«n sMtiV la ^@ txiit to 
^mtim in tJi© ^fc« 1*® i^MJktm as© ^^% a ^ 
filQilbte* immmmii* ap oi^ ^^pm0<:$^s the g^emdm^ 
&m ^  sili^£l@ati0ii# lias tmM Wmu tisr-i ^i^ wmmi^m* 
« » ioliattoi pities* fli^ * e i ^ ©0 ^ylllte© sfet? 
%fjo ©laaiamm of s e f l ^ ^ fLutes in c^ufci^ ^ i ^ 
^m <§0amc^ i^iel^ #1' fete ^ y l l i t ^ f s s^^ 
l^aAit^* 111© ©geca^  i»31a.Mii©ii lis t^&Q jpsete 
tfemdt in a tm^t MfmM^m m& Mm m^mplf t© t^i@ 
i-^st. Sifaets ©f aegojES^ tll®ii IMPS ©€«I Mm ^ e #af#» 
^3p^tt^ o£ Idiite <c^ [^^ j^ ii0) mid fsHftUl %^  MwmsM^& 
^ifiia ©9fes «f Jotebs pmms^M fh# Slfst n ^ 0f Jciliits 
i&^hMm C^lf tttes© Joint® ais© ei^^rrai *© te i©lii©a 
fteislws i» a §m nm^^jim mm ®«ft t«i Iwwro #itsMf^ 
im g««ra3. mm mSmtMsm^ Isjs #^a?t^ m& tlio ^«fiA#-
®f platAo^lwQ f©M^ar slisw p i i ^ ^ t ^ ^ ^ l ^ , ^JU^ 
$0 a* a t feliQ c«»ntiset with I^H® 0«9Biit@# lti4io %li^ 
t i 
©tifeidtait©^ ti# ttiQ ^^m^vlf dip 0 f l^Q grsRitJUs 
®e®«rifU^ Jit %h& wmSm g»&M.m to©%# ybi«ti mm if^^ 
0iv« iiiti© ^m ^ t i i t s Cti§, l^«t stiQW® ^ s sii©^o* 
g » ^ <i£ a Ileitis^©© 'mmW^% 
^ » g« i«d l ofcrlt«5 ©£ til© ®^iisl«5 psr-sO-lslu 
t^tjli « t o ^ Mm» Atl^anfc tiii» TO^ of jcstete a^ © 
Fig.No:Z Schistose xenolith in monzogranite 
fig. Ho^- Equiqranular quarfz grains^ exhibiting 
recrystallixaiion in schists. 
at 
£l^ fiSB and m^im^lUMmB ma:m^m& parallol to ttio 
0@t{t @£ £dli.-&eio!t plim^ ^smaMM^ ^ mgl^^ ^ t^ 
ai t ttu^^t) l?f blofcit© tlw&ma &lmm c l c ^ ^ a s anS 
fi^istuin^ in ttte 0jrali ,^ i}iig<|@ t^iii9 a iatar erigjyfi 
Has^li: t^ sctJiire paraUcl to ^M@t«i33i^ « 1$ie mlcm 
ms^ &^n to i3@ i^m^^m &icmtg& imsu^ ipasts @»s 
felspar grains yiel^iiig a p^s^^owsiig^ iseitwr-a, 
Oilcitd ^aind occur as m^t^&mi^^g^is c^atctla «itli 
flid© is^limteg is ©ijQQfvtBaji te » BSm^ gst^dMi 
^^Qlmmmp Wn^vi&ml Xmm^^m &m Blmi&^ ism 
Qi!^@et@ Gf 0essats@r s t fo^* th® % 4^i»i# Warn* f£41 In 
m% ^mm^imrnA «i^ poiMKBficQ Cva«^# i9ilJ# "Slia fairly 
«1Q c5«tiiBfee can lbs ait^ sifc«it<2# ^ ttm %i&^ &£ Is^mn-
3P@e!i^fcaliissation CBae«i* 1©S0)« lum^r l i tSlI aim 
^ m l . CltSi), hme c^mmmiSi isii^ plogiaclao^ of 
%x>i^ it»iea» 1 ^ s^agiodao^ iM aaaiti^fi# t© boiiif ««-
^sakn^ aro in umiescai aislisjdi;^ l# mmmm& ma^ i£g&^ 
mXmlt tomawa^ t«it*i JUttarl^odd^ tealtio ©f ii»^isal 
mm 
i^^te ©f t l ^ mm pdtot ta SI WLf ^ » gmm mi «C3»>* 
911 
&m m^lmsi^ ixi the sa l l^a la R^^ j ^ ^H i ^ t ^ a l c ^ §Q%S* 
^^mm &sm$jm fmm m^esm^^ XtB m^i GS^^f mid t^^sor 
i t s ba@@* Xnt^iMem a l o ^ t t ^ &il.iai;^m p l ^ ; ^ ^ o i 
^10 oia^r »cs1$@ lias jpsmi i t^ ^ i^o eontaee Qt p^ae^s 
%teg^®@ t ^ ^ s a f gi®;^fees i n fete araat v l s i &)' s p o t ^ 
S3 
^r^ io maesi^o^ ,riiodyi%gn to iibi^ ^ralnod ana t^itS@ti 
0ian ttito@i^ @ ^Mcl) gi'^e i t a @|iiitt<3d appearaae®* 
ni@i^ Ln8£i! J@Afitljng tm^ j^E^ gonof 1^ it# pa^to ' ^ the 
faefi^  tisat ttia @pe»l&t^  granite i@ th® m%dQ^ 3^sM in 
«m 9^%9pi of gi^ @f^ %^ # and i s eie^ p£^^^t tiitMn ^m 
irija^ Sft^ * the gjsaiifco i s in f}mm^ cJa^ e^lmireaj 
in a p i ; ^ ^ £ ^ 4lj»^::tlcm fi^irallcii to tho stidtlasli 
tm^u tho jsaels i s in ehaigi owitacjfe t^tli eparts-
s@dl<aito«^itiist a t thcs tfosfe^si iwaifiglii an^ ^B fic^ii^ 
l^ ion ®£ the tranit© l& mmn %^ psmlMl th^ &txlM 
M 
ir©fa I.J-SI w^m ana ^ I -^B» 
irai ISO Inei^ffl^ us e?iQ tiwrsiis mi^ fieiwa the e^nfeaet* 
m© c ^ I l e i mmg$3ti MM mhemt S aw* t i i^* ^9i^« 
jyrs tli@ foiiatea granite* 
Hi© lock 1 1 ^ in c^ nfeacfc with tli© i©Mat©a 
f i » i i ^ aid ©lno anel©seQ IBI» spefet^ fironit© CFig* 
KBtnl. K I t I s flitor g^-sincsl #iaii e^ © ^UMM gra-
i^ LtQ afiil i s 3.1#tt t© feaff <»l43«r0i* At plQ«»©# in 
^Btaet "^ith th© fell®t^ %pt« i^ ^ak feliafcioii i s 
M&&3S^AW.m tmmf®t0 in ir<^ flffi«il ^10 islets io ^mssiim 
'9m vmlk feliatisfi* iasntioii@a ^rj.i«r# «smM f»st 
pssb^ll ' te 4ii# t© «iE0 «ml:i«t ©ffoeta (B alls, 103? )• 
t t e f«sc3s has a paftptipritie t®£te«a# tiitti tfi© j^ssso-
erjfsts «£ fel^jara b@tmi an Mieto «s 2 «n» in 
Q» s©pist0 hew^ b©«if3 iresofiil^a* i»t &nlf SM the 
^usiftea laife also Mm. u^ mmtml postl-'^^ of tli0 
aill4^t^ and itiii*fe>l.iet^ r a r l o t i ^ , li®^«'Qr# i^ 
sall^ala @ i^@s# iRi^ ^aiTf i s ©is© fos® itiK^lui? 
aiwl ecsi^aifeiciial iwidllffl® air® a© i^» Ife ?IQS# hew-
om^&tdXlf, t^e <feii^ isfe tefe^iTOii til® mrntl^^ «»2 
2& 
mstg^s^sM €mij§im isi: ttiBom ms^ (wig* i$s«4|# isi© 
maij^  wp mt Salltiaia nioteas l^ffl^ tita g©Q® tsa pmfm 
tkv^ ^tm mot ossrsr o£ ^ « mac^i f rsa^t^ss imst 
h0^0 h&m mMm vi^ of isoel^ ^olgsigii^ t^ fclsQ sai-. 
jcaai jN^iollt^ of €im» tG» m^Atot qseim^ SciU^tM 
1tK!®a isenolithfl f^ aj^ s A» oi8« fesm loss tlian 10 cm« 
&mm 0f 39Wi©iitto of Foliate j^?am4^ te the tisa-
jLiittet MB ©f ma^ gmtie origlii m^ la ^mm^ l^*«i the 
fho «igQ of the spo^te^ firawit© qouia not to® 
in t^ ho i ^ i i a t ^ ^ ^ mmm^^iSuiM grmi^m^ jsssp@etii-
^ 
Fig. No. 4 Xenolith of schisi in quartz-diorite 
fig. Ho 5 Intrusive contact of quirtz-dioriie with 
the Silk hits, metasedimenis. 
tm$M e*3Kter, not ieftiiid iii*irf.%ii i n t^« aj5as# id aiflw 
•eust^ irtpp ^ ' til© ttPMSwa wo^^a^t of tti«- ggiaiitl.© 
1^ tile s a i l ^ l a mmijm m»i. i s 1^ !^@.£t@ in. 
the a3«tte©«^  '©i ^ is 
firimit® t ^ ^ the sall^^atia tnsatoa^aii^ is t^^  l a cthcif^  
^^m f ironic as^  t ^ l l «&• t t e l^ s© fe^sap^Kitaj^' ©f 1 ^ 
20 
0 H^- a p t © if' f' It' r m # 
'lE i^&iisg^  m mis cm^m^' 
mw^^mA ts^ vimiB litas^ l@M|« m a tsi^iti^; 0^1^ 1^  
QUARTZ 
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PLAGLOCLAlie SO 60 70 $0 sib loo K- fELOSPAR 
Fig. No. 6 . MODAL QUARTZ-PLAGIOCLASE-POTASH FEtOSmR DIAGRAM 
CF IHiORAN GRANITES. (Superimposed on Streckiesen's {f964) Clos»lficofion Scheme) 




;r ig.;Nd. 2 1 : DIFFERENTIATION TRENDS OF OUORAN GRANITES, 
Figure ofier, EI-abuseWyVft'EI -SoW<c#tMl#?1Sf (Symbol* o l In Fig. No f.) 
3# 
«fK^fitoiEfcM i^f^r«3«iliie«'l!e i^iS ^ i ^ then ^ ^ ^ a 
i«i9O0 pQ t^Ha @^CQ <3@%(nt^  Ln al l , ti i» tlwae p»3t& 
M 
ii0 3«i i^ jf m ^ til© a^£t^«ti^i@^^e %m iMm% 
Mjftil^tic ffQgli»f I t has ^© ©R^l^afe oitsssB^ 
m 
p©B^3ti%4a ts®sS»ii?it« er l^a^a tsdiriiteg i s 4 s^drarow 
Mm^m ef t t e aUteall. f «lii^aim# 
^l iv€t«^ a^«^a%og, finite t«> pltt3l®cia9«»# i t i s 
latetsite* liUU^ S® ttie niaj^r ^ e a piassonfet f ©use 
$3 
m^ im afetdlw^a -toa ^im n t^ssaajephis offcmto a0so» 
M^ali4o c^pa t^t^  and «^i<^t«9 £»@ *tt^  »iiiiKm 
^ ^ i s tins ifiiafe iS:$im^ ]ii% i»^: in ttm ^r^« 
I t Jte in g^^eal aarto? An coletur, «»»i^e toS ailini^ 
f ©Utepar an^ ^laiets a l t^m^l i^ ^tln i4es hm^m 
m^is or© f lift^ and i4lX tim int«sti«oe# yiel^aii^ 
mmxim §mm Imm m^^^mi ist^ di^ s* m ^ma& 
«i^£to mmmB max sm^h$]^ mm^A, 0^^s^m^ Mv^mi 
ni w$,mB mm mum ^ ^»li^# Wm mMm pii^umimm* 
et ^^mmm mm pe^s t^it lit fi» M^^MMm* 
m 
fii» ^^^mm^i^m to@ltiii ^ imm$ ^^^$Mf ^M 
j^i i t imft wsimi§ ww}m msm mi^M, m^&^^m #f 
#t^i8 ^#1 mU, am^ti^^m «^ f^ fe^ # ^g«ll^« i^&i 
mm ^i^m t^^m ixfy^m^w ai-tei^i m ^^€km^ 
%msg^ t i ^^p^ 9£^ytii CflQ« ^ • 7 | | ^s^^m m m^^i^^^ 
Fig. Ho. 7 Inhrsertal quariz between phenocrysts of 
K-feldspars in monzograniie 
Fig. Mo 8 Deformed and bent bhtite piste, showing 
Yjsvy extinciion in monzograniie 
3f 
"Sm vAmmt mmm^ IH^^itt ti^tli s^ i@ SH^ M 
^s^ka^^^ &m Umm^f m^:maim&, j^i^aUal m ^m 
^m m&cmmm^ i^m^^s ims^^e i^Mmn a ^ 
lij@@Jb t^e^« ^£ i i lifiilt ^mme iiMlh ^mm 
iiwkh ^^^ iiMih B^Ms^im ii^h ^i&* ^^dM^ 
M,mBtxf m^ut^f aHi&vm% imm Um& mi m^mmx:^^ 
m^^M^M tp varlaus fi&i^^ii Wamm^ iXM^h 
^^mmA ^m^^^^^* "^me^ iW&^h mink llt^t) t&v$ 
^«toffltoi» a ^ l i « t jj^ iwas^ |iM©# 11143), ®^ CI^i)# 
m 
§m^ms^ mB t^ln i^pi^* Mm ^m ^m^ mm OB 
«»jiitiy tisaeliar ^Mt-a* ^ l l i ^ i^ sa p^imUmsi ^^te», 
pfteaif fSMtl i ^ ^ e^ei^M^if fI4«le l ^ ^ « Us Mis 
40 
ia.i6l.^# imiS irtteftor U@S}.)# Fi0miM U t f f l# i^iteodi 
stilus if^fsatied « i ^ 4 es|»0la|.liEatliei! ^ ^ a r fsiel.'^*^ 
t l ^ m^ i s tdhdts <if piKljiiar/ m£i0M% mms^QS, mmm^ 
i ! » ^ S£ not al&« p^f^pt^»sti(3 i ^ fm i r ^ i s aeeon^ 
s r^^ yr^ a^yjon ^ izte, # i lc^ are I n i ^ ^ ^ to li^s^ j&9£fa-» 
s t i l t s ^ lat <ta#i»iil;i^  i n ]^§ic^le^ss€i3 f i i ^ te 1 « ^ %af 
Fig. Ho. 9. Inierpeneirafion plagioclase twin in quarfz-dionte 
Pig. No 10 Inierpeneiraiion plagioclase iwin in monzograniie. 
#f .nil ^^ f£i^%# ^pm im :^ i« mmtf W^ -^^ '^ SN» 
immi Mm &^^m #£ &^m^tMm.M W^m§ ixM'^&m: ^^i^ 
M^m§ W9 wmmmm mi $m^&imB0m%^^n ^sdgm MB-
(lit* ti^floi i«e€^^: « M t mpmiiiS' rn^^lm*^. wmmm^ 
aip^ ; i e ' n ^ a isrite^ti^ l^a i f t i i £ii!iiwe@* 
Fig. No. li • Fractured and displaced plagioclase 
twin in quartz'dioriie 
Fig.HoiZ- Deformed snd 'twisted"plagioc/ase 
twin 'in quartz'diar'ite 
4t 
1^ mm^^i^ ^Mlme im^w^m la ^ i w^^mm ^^^ 
mi t^^misJi. mMmk M mf^&^ ^mi^m ^s^s^^ is^imm^t 
mmh 
ji^li i^p& mim ^mi*& iW^l} mmm&n m mm^^^ 
t ^ s hm!k &^ iiitfe ^ ^ i^flsill.^^ ^^&^imm a@ ©sift* 
Jij/^Mi dtaWI -Mmftf ^JttHft A^ttM^ 2 ^ ^ ^ . ^ ^ ^ i^tfK J^tt^ ^^^^ ^^^^ ^^^ki ^ ^ ^ ^ A^ric^ ^^^b ^^^^ .^ ^dAr' .^tigb ,^£ub c^^^ -^^A^ -.A^ft. ^ u ^ l^ttfr .i^^^fi A ^ A j ^ ^ i 
^^^^ dHHb ^Mite- dfaflfr «iHdbt JAII^^ auBi. AlilAh dfc^ fc ^^^^^ Jf iut « ju^ ilHbita. ittaife. JU^* *«"->' ^ i ^ ^ ---^ • i^j^^ .,^ ^^k ii^y^ ^ in j .ii«-^ » j^^Aj jBiH^ ^^^^ ^^^h-
a w ^ T»««p ^mrw "^^w ^WW i^^T ^pwr ' ^ P I ^ W ^ WWIf UPB* SPPW W P^P" W P ^ 'JVffV aP^ W" IPHP W ( • • " I^Wr BW^ impp "§!•••' WlHI* i^^W TtPWf ^^^W 
dto»s0 Jto tm^ §dl%!mim tms^isti^c t^^saral^^ ll«i 
il*S€Mi«MS 
^ @dlys^3iij^  ms^ Unto mi%s^ l@ s^ <»? i^ f@ra»Jiims 
lei tti0 i%i3t# mibe&iiFi^  ^mltm mm h^im^ 
iwrnrnm* mnh i^i^i^ ci.f^)# pms0sM m^ mm 
em^Mm ^m^smia^. cisn^ggt h^s^smim tsmt t^^mim^wm 
mmmm IWfBh h^AiMm. ttian ^^ fc^ii^i««tl 
«i^;ii^^- m& mmmiif ^mmx^ imm^^' wmsm^ «>i ti^ 
m -Mm. m&^^mm ©f e^t i fsfcft l^|>i» Ife tt^^ ISI^QP* 
45 
m^ m^^ {^ iif^ 6£t4€Mftf plm^^m^^&m mts^^timi ns^ 
>illrfMi|iniiiiw*it«<w»riiiawi»iaiiwtii«iiw>Mgi>Wiii»^^ m -iiniiirimrnnra(if»iitiiw»niimii«>iiii» 
fba I3 i^g9!i@iur and ai)3t^ftMi«i«m 0£ ^£ae« 
4? 
tUm w^iSm M/^0 m/Bm Wm^ mM m^^ m^ 
a^ i^ -tetoi« wm mip(xtUem& &i Urn i^sm ^mmt$i 
'ffiMml mmm pil^^s ^^m ^xs^&A^BSklf ii§m^MMAm 
* - « * -
ii>i. i r m j u a i ^ 
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Si 02% 
, FjQ. No. 13 : VAf?IAT!ON OlAGRAM OF>^'AaOf|i Et^f^ENT OXIDES, CERTAIN 
TRACE ELEMENTS AND THEJR RATIOS, AS A rSNCTION OF THE SiOa 
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Si02% 
^ARIARION DIAGRAM OF MAJOR ELEMENT 
:E ELEMENTS AND THEIR RATIOS, AS A F 






^ «tt a i l the ^mm mBxMm t |3^« h w^k nf 10 
p!!Q|9ci£M«mal t0 t l ^ af@a c3g^%i?@dl# ficn^ hs^m. m»^ 
najcir # i d ^ i ii?@8^ 3t tft m^ mask ^p t * f l ^ £@3»i%8 
6S5l« tti@ vna i^mio c»eia90 s»ii>t&!^  j^iUnst &L^% m . 












%0 52 54 56 58 60 62 64 66 68 
Fifl. No. 14 : ALKALI -UME INDEX OF QUARTZ OtORfTES (b) AND MONZOGRANfTE fa> 
(Symbols as In Fig.No. I.) 




4 + v 
"No^W 
Fig.No.IS: KgOV. PLOTTED AS A FUNCTION OF N02OZOF THE DUDRAN GRANITES 
(Symbols as In Fig. No.l.) 
K% 
0 KX> 200 300 
6-f • " '•' 
N-
J 
Rb ppm, ^ . 
PIgv No. 16: K% PLOTTED AS A FUNCTION OF Rb. CONCENTRATION OF 'J HE OUDRAN 
GRANITES f Symbols as In Fig.No.I.) 
m 
ill Mm Wimm ^mg^^^m i@ a i^^tm^nm mM I t e Ms0$ 
PsNi^ i ^!^ m^ mmk^s^ In i^i^ $>% ^m^^^ Wmtt ^im 
m 
%ft tm ^ ^ I f p i ^ ^ i ^ M m§.i^ ^m^m& wm^s ^msm 
'^^ m& imxmmfsm^is^ im Urn m>^^ mi ^m M»^^^ 
jiiM ¥ i ^ if^^e^i^liti sl.%# m ^m fl^^i^ l^^i^ ^Mil^ a 
mmn*e Cl^ S4, ^g» i l iSi@fifi3tii# f a l l idtl i l i t ^ 1 ^ 
im£^ »a ti> i^ @ ^ i : i^@ i^ iingfteiQ firmltoe ^ ^ifii^s^ 
| i^i i^^» I.f74li l i l t fiyet@ e l ) ^ ^ «& ttagii^ #£ t l i^ Hdftsne^  
3^4Jl€afi i^ irisQP Cii^ »liT4« l^nUly i ^ Ql.«t97@K i^@€»£)iw 
fi«Mi»p3eiiit© iw0 m mmi^m vt^vm ®£ t4a# i t » ^ 
i i ^ im ta 1^^^ t ^ mmm of tins g j i ^ t o 1 ^ i n tlio 
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Fig. No.; 17 : |Sr ppm PLOTTED AS A FUNCTION OF Bo ppm IN THE DUORAN GRANITES 














0 H}0 200 300 
Fig. No.; 18 :1 Sr ppm fUOTTED AS A FUNCTION OF Rb ppm IN THE DUDRAN GRANITES 
(Symbols a»ln Fig. No,I.) 
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No.'l9 : Rb ppm PLOTTED AS A FUNCTION OF Ba ppm IN THE DUDRAN GRANITES 























— 1 i 
I^S No.'20:; K/Bo RATIO PLOTTED AS 4 FUNCTION OF K% IN THE DUORAN GRANITES 
(Symbols as In Fig No. I.) 
m^^$xm hs^mm Bmlmt and stj:«sitJtoi ii^ mMMnssA 
t ^^ r and Mc?t» il>9i4)f b#lJ|€i^ t n ^ t ^ BV 
i;i8h«^siQt^ «s!i f i ^ 2 | | Has 4l^<?ass^ t J ^ I s©^* 
ii 
migmm *m& M#i i^^ mm im wt^m m^ms ^m m& 
^ i : ^mskm^mi mm p ^ e ^$mM fm^m §»sm^. imm m. 
i^i^ mm^c^M^ W wm pl»%^  #£ '»s^ mmm. M lug»^ 
plt^i^ '^.^ &i^ $»»a»»i ailiiM s^^  m0»^ mai&i w^Mm ms^$. 
^ms$ W^ .p3 i^0 of Una 9peiiil&i^ti: te tf^- luii^te MM 
SI 
ll§« %«:^ i^a],^ ssi^ ^^Umt^ wmS% ^mst #iitt 
itisimi MM mMiiim ^r^ mm ma^^^im^i^- ^mm^^ ^@ 
t0 i&m filler ^i^immrnM^^^ f^i^^w* %iiiiSli» 
mm&0m^ tmm Um ts^^ Mmmi JI» Mygt^ mMmmm^ 
Valiums mt ^ # Ha. ana s r msm tili^# ll;i.p 4@ ^ ^ ^ 
file Mmmitm^ffm &M m^ m m& sr $M n^teali 
liti9f a#li)« ' S ^ i^tni i^ii^ M m MiM^miMM^iim 
tJ^!i« mm^ Urn tmnm^ Si«ijsi» At $M ^ t # < i^ii£ 
leari^^:^ 9rimit^# 1% I.S ti^ ^ ^ mW» ^M^ 
'mM m l»itti# t^ttKS the 1^ « ^ « i ^mm to i^r«a 
lai^ ^ 1 ^ ^ m^$M$ IMM fa^ft t « t e %& @li«f a jKliS© 
«w»i@C3 i^^ > 
^Umptmw f i i r # 
^llMt>|)l«»llli<l>li>l»MIWIWl|ill(t11D1iJ»iuKlirilliW -igUWui 
m 
Ii»i3^i€inl0 la^lt and p e ^ s i l ^ p o s ^ i a t ^ t tl i& ^s^ f i i , 
immi pmiyihmsf tot^u?^ nm mm && ^m f r a i l t y I S N ^ I 
t> i t s 6lCJ«l9ll^ia ^iO^I %$M €llip@ i l i ^ «3glS 
sAI tint ^t£^at #raf%iisa %p$if 
m 
#li@ss«mt raeli^ oi^ <3s%i.^ yuii ^ ^m mimmi^m^ i^3fstalls 
tslmt In ^m titpae ^iraiti^s lias h&m im^ i ^ ^ i 
tsm. M^M^m^mam t-MHiHlll 
mtmsf tiMwt winmm$ m»n»§ wM mam&* tun* ixtsaii 
isndi timi» mxmmm in &mmm immmM 
mdim csui tit® tm^^meitim'^m QmMmm 
€9 a^s)ita$** Bee* c^&l* i^sf^ » li^» ^ 
mil0^# Suit. iu)d Bt0msm9 n^n^itm^} f ^^t^ciUira 
i ^ i ^ , T^WiM^ ^mm} f «i^iai^a4fs«« j#im w i j ^ j^ia 
^m* fl«s» lltas) I *'^3^ Fauna Q£ t^ io imgl^ aime^ i^ i® 
41^1 i t s ^ 
mil* i^ 3oX# i%ie# mm-* T^t $?i«*l4S sp* 
Oiliest B«c#¥«« sua fJMe^^ir^ »t Clfi^li ^mm^ems mt 
CM I 
cmMm^^ K*c^ m^ £i9« it«r!« i%0fl}* ^Wmm i&lmmi^ 
caas^^i 0«f«# ana ie&^# p«€«CJlt1'3}t ^l^^x^raiiir (&f 
fatm^ mi ^Wam mmm$M piwsmis i^tmmm 
^^%[ l^x^<mi apt nf ^i!@ # p ^ l ^ ^ ^ # 
©iBiii^, j^ #»#ii» ClS4^>i *^ 4«aitii ©i ^Mfc®»«lai^ii 
»^imsf« d'«»»it« 119431 I ^Pie^Jtel^iS <l^ imltig**« Btill,« 
mm* cs@®i» ^ ^sm mm*^^ ^•4I«44* 
tloi^l^F h^^ma patn&tft^ it ca^ i?iM« 
tl4m 0f yL# m^ K# 05« 1^ attii ^ in 
«dd« (JL^#«l^ >i '^Siieiirii^ttiiin 9i£ Cag m aim sa in 
mnlt tuti4 iWf%} I **fiii tins looil o««tiff!Sp^* 
Efiaiwan* M*s« il9m} t "^^ote®" ©f intaia sua Bwsas** 
mtn^ end sliid f a l i ^# te0te^*«*«* Ree* 
Alii i^ jtifeaii^ ^* - Mfiariil* I4ag# %jl#4t, 
SalnJ and fift l isfi val l^Sf Mii^ fU^aali^ ad 
•Midi ^ € i ^ ui^Jte** miU ^ml* m&* 
m^L&^ ^x»€* p*^« 
i^iie^« s*!!* (1930} I "N^wisiJl of omtmi ^ :iM^m 
^aseei, MthmV^ it9^}n ^m. tli^ ©lJtol,iis^ iM3® of pla«-
Ragr, s# Cl.f72)t »i^ 3te3g©n^ of the iiteaic^fae - a la^of 
te-iiimljfig All the? ttei^waip gratiit^**** 
^ l u a i s t r i e t , «•:?•*« I^ ssst C 3^oi. S««^, 
mim* ^m^* ilM2}i **<3©fisisici ©sjs^ta &i tiiiimifiS An 
iO ,^* ^ l , l<## I4&«2 ^ 3* ppa44-a40. 
Sm allciiS..i f^X^par^"**** Sliit« S i ^ i t Mtl* 
pp«47'MH» 
Qmih of t ^ EaftU, Wl#©r tmt&f i 
Vol* 4a# ppt 264*»BT1» 
ia^ir* m i l * ^ l » f 2 * aP»A1'S^^5* 
mtX Boole o&^^mxi^$ mm ^ r 1 ^ 401 p« 
si<^«$^o«*« <m&im men Pmm^ i^im* 
immtmixt} mA a^i^^s^t s^o^ t^ yi^ is i»f the 
ii»»geay*«- ««• ©©oi, mir^* SS^ il*;; 
tee, omX* stti^» IM« ^©l.'^i ttittf 
iMMm, l^ #^ #Rf iltSftJf «^[i»ie »f laligciafcit?^  fawn 
In aHl^ ^^e mapagia ana it© m^urngmi^^m 
tm0m$' 

l ^ feS l iS^S i i ^ ^ 
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